Flow cytometric analysis of steroidogenic organelles in differentiating granulosa cells.
Functional and structural changes accompany the differentiation of granulosa cells during follicular development. We used flow cytometry and fluorescent dyes to characterize two organelles important to the steroidogenic process. Mitochondria, which contain the rate-limiting enzyme responsible for cholesterol conversion to pregnenolone, and lipid droplets, which store cholesterol substrate, were probed in viable hen granulosa cells during differentiation. The fluorescent dye Dio3-C5 (DiO) was used to probe mitochondrial membrane potential, indicative of mitochondrial activity and/or number, during rapid granulosa cell differentiation in a hierarchy of individual developing hen preovulatory follicles (F6, smallest, to F1, largest). Cellular DiO fluorescence, granularity, and cell size were significantly elevated with increasing maturation state. Treatment with LH significantly increased DiO fluorescence in granulosa cells from F1 but not F3. The increased mitochondrial activity/number in granulosa cells that accompanies follicular maturation and is influenced by LH may reflect, at least in part, increased activity or amount of hormone-regulated mitochondrial enzymes controlling steroidogenesis. Flow spectrofluorometry and the metachromatic lipid dye, nile red, were used to probe lipid droplets in differentiating granulosa cells from F6 to F1. There was a dramatic increase in the fluorescence component related to lipid droplets with increasing stages of follicular maturation, suggesting recruitment of lipids into droplets during the differentiation of granulosa cells into hormone-responsive steroidogenic cells. The results demonstrate the dynamic nature of the granulosa cell morphology involved in steroidogenesis during follicular development.(ABSTRACT TRUNCATED AT 250 WORDS)